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4. ABSTRACT OF THE DISCLOSURE 

(Title of the Invention: A kitset bicycle combined with different stress 
directions) 

A detachable bicycle is disclosed. The bicycle comprises a front frame 
section comprising a joint tube at a rear end of the crossbar; a rear frame 
section comprising a sleeve extended forward, obliquely from the bottom 
bracket for receiving a lower portion of the down tube, and a seat tube 
extended upward from the bottom bracket to have its upper portion 
connected to the joint tube wherein the seat tube is substantially 
perpendicular with respect to the down tube; and a seat post inserted 
through the joint tube into the seat tube. The seat post and the seat tube 
are secured to the joint tube by means of a first quick release and a 
second quick release respectively. The down tube is secured to the sleeve 
by means of a third quick release. 

(FIG. 1) 
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PRIORITY CLAIMED: 



None 
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5. DETAILED DESCRIPTION OF THE DISCLOSURE 
Field of the Invention 

The present invention relates to bicycles and more particularly to a 
bicycle featured a detachable frame with improved characteristics. 
Description of the prior art 

Conventionally, bicycles can be classified as ones featured a fixed 
frame and ones featured a foldable frame (e.g., folding bicycles). For the 
former, they are superior in a strong structure and less restrictions 
imposed on designs. For example, bicycles featured a popular rhombic 
frame are made possible. But they are also inferior for occupying space in 
delivery and/or storage. This is particularly true for electric bicycles. 
Nowadays, many cars have a rack for fastening a bicycle thereon so that a 
driver can carry the bicycle while going for an outing. However, the 
fastening process is tedious. Further, it may adversely affect safety while 
driving. 

For the latter (i.e., folding bicycles), they are superior in saving space 
in delivery and/or storage. They are particularly suitable for being carried 
by cars for outings. But they are also inferior for being structurally weak 
because a potential break may occur at the folded portions of the bicycle. 
For overcoming such problem, reinforcement is added at the folded 
portions. Unfortunately, such reinforcement may detract the bicycle's 
appearance because many restrictions may be imposed on the design of 
bicycle due to the provision of releasable fastening devices (e.g., snap 
members, ring fasteners or the like) thereon. As a result, only a few types 
of folding bicycles are popular in the market. Further, some folding bicycles 
even have an increased width after folded. This can compromise the 
desired purpose of saving space in delivery and/or storage. Thus, the need 
for improvement still exists. 
Summary of the invention 

It is an object of the present invention to provide a break apart bicycle 
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which can be assembled in two substantially opposite, vertical directions. 
The formed bicycle is as strong as a typical bicycle featured a fixed frame. 

It is another object of the present invention to provide a break apart 
bicycle which can be quickly detached into at least two portions or 
assembled together in a do-it-yourself manner. 

It is still another object of the present invention to provide a break 
apart bicycle in which detached components thereof can be tightly packed 
together so as to save storage space while going for an outing by driving a 
car. 

It is yet another object of the present invention to provide a break apart 
bicycle in which no restrictions are imposed on designs for preserving the 
bicycle's appearance the same as that of a typical bicycle featured a fixed 
frame. Also, the bicycle can be implemented as one of a variety of bicycles 
such as bicycles featured a rhombic frame or Y frame, or lady bicycles. 

It is a further another object of the present invention to provide a break 
apart bicycle which material used for packing the bicycle can be reduced 
up to 60 per centum. Thus, cost related to delivery, storage borne on the 
manufacturer is significantly reduced. 

To achieve the above and other objects, the present invention provide 
a break apart bicycle, comprising a front frame section comprising a head 
tube, a fork, two handlebars, a front wheel releasably coupled to the fork, a 
crossbar, a down tube extended rearward, obliquely from the head tube, 
and a joint tube at a rear end of the crossbar; a rear frame section 
comprising two foot pedals, a sprocket wheel, a bottom bracket coupled to 
the foot pedals and a front axle of the sprocket wheel, a chain stay 
extended rearward from the bottom bracket to an axle of a rear wheel, a 
seat stay having a rear end coupled to the axle of the rear wheel, a sleeve 
extended forward, obliquely from the bottom bracket for receiving a lower 
portion of the down tube, and a seat tube extended upward from the 
bottom bracket to have its upper portion connected to the joint tube 
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wherein the seat tube is substantially perpendicular with respect to the 
down tube; and a seat post inserted through the joint tube into the seat 
tube, the seat post having a top saddle, wherein the seat post and the seat 
tube are secured to the joint tube by means of a first quick release and a 
second quick release respectively, and the down tube is secured to the 
sleeve by means of a third quick release. 
Brief description of the drawings 

The drawings disclose an illustrative embodiment of the present 
invention which serves to exemplify the various advantages and objects 
hereof, and are as follow: 

FIG. 1 is a perspective view of a first preferred embodiment of break 
apart bicycle according to the invention; 

FIG. 2 is an exploded view of the bicycle; 

FIG. 3 is a side elevational view of the bicycle shown in FIG. 1 ; 

FIG. 4 is an exploded view of the bicycle shown in FIG. 3; 

FIG. 5 is a detailed view of the detached portions of the bicycle shown 
in FIG. 2; 

FIG. 6 is a side elevational view of the detached bicycle stored in a 
compact manner for facilitating storage, delivery, or outing; 

FIG. 7 is a side elevational view of a second preferred embodiment of 
break apart bicycle according to the invention; 

FIG. 8 is a side elevational view of a third preferred embodiment of 
break apart bicycle according to the invention; 

FIG. 9 is an exploded view of one of detachable portions of the bicycle 
shown in FIG. 8. 

FIG. 10 is a side elevational view of a fourth preferred embodiment of 

break apart bicycle according to the invention; 

FIG. 11 is an exploded view of the bicycle shown in FIG. 10; and 

FIG. 12 is a detailed view of the semicircular sleeve of the bicycle 

shown in FIG. 10. 
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108 hole 



110 seventh quick release 
112 ninth quick release 



1 09 sixth quick release 
111 eighth quick release 
113 second handlebars 



Detailed description of the invention 

Referring to FIGS. 1 to 4, a break apart bicycle constructed in 
accordance with a first preferred embodiment of the invention is shown. 
Each component of the bicycle will be described in detail below. The 
bicycle comprises a front frame section 10 and a rear frame section 30 
adapted to assemble with the front frame section 10. The front frame 
section 10 comprises a head tube 12, a fork 14, handlebars 13, a front 
wheel 15 releasably coupled to the fork 14 by mean of a first quick release 
16, a first crossbar 17, a second crossbar 18, and a down tube 11 
extended rearward from the head tube 12 to be adapted to connect to a 
sleeve 32 formed obliquely at a forward side of a bottom bracket 31 which 
is formed on the rear frame section 30 by welding in which a second quick 
release 23 is used to fasten the down tube 11 and the sleeve 32 together 
as detailed later. A joint tube 19, as a part of seat tube, is connectable to a 
seat post 22 and a seat tube 36 by means of third and fourth quick 
releases 25 and 26 respectively, thereby forming a complete seat tube. A 
saddle 21 is mounted on the seat post 22. The seat tube 36 is extended 
upward from the bottom bracket 31. Note that the down tube 11 is 
substantially perpendicular with respect to the seat tubes 22 and 36. This 
has a benefit of increasing the structural strength of the assembled bicycle. 
Further, a disassembly of the above detachable components (e.g., the 
down tube 11, the seat tubes 22 and 36, and the front wheel 15) is obvious 
to those skilled in the art. Thus a detailed description thereof is omitted 
herein for the sake of brevity. It is seen that the bicycle components can be 
put together compactly so as to save storage space, for example while 
going for an outing by driving a car. 
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The first crossbar 17 is coupled to about an intermediate portion of the 
down tube 11 by welding. The second crossbar 18, as reinforcement, is 
coupled between the first crossbar 17 and the head tube 12. The joint tube 
19 is at the rear end of the first crossbar 17. Also, at least one longitudinal 
slit 27 is formed at an upper end 20 of the joint tube 19 for permitting the 
upper end 20 of the joint tube 19 to slightly deform for fastening the seat 
post 22 by means of the third quick release 25. Likewise, at least one 
longitudinal slit 43 is formed at an upper end 42 of the seat tube 36 for 
permitting the upper end 42 of the seat tube 36 to slightly deform for 
fastening the joint tube 19 by means of the fourth quick release 26. 

The bottom bracket 31 is provided to permit a pair of pedals 34 and a 
sprocket wheel 35 to connect thereto. The rear frame section 30 further 
comprises a seat stay 39 extended rearward from the bottom bracket 31 , 
and a seat stay 38 extended upwardly, obliquely from axle of a rear wheel 
41 to couple to the seat tube 36. The chain stay 39, the seat stay 38, and 
the seat tube 36 together form a seat stay assembly. The seat stay 
assembly together with the pedals 34, the sprocket wheel 35, and the 
bottom bracket 31 form a transmission mechanism of the rear frame 
section 30. 

Referring to FIG. 5, a safety pin 45 is adapted to insert through an 
aperture 50 of the sleeve 32, an aperture 47 proximate a lower end of the 
down tube 11, and an aperture 58 of a solid, reinforced cylinder 57 for 
fastening the down tube 11 and the sleeve 32 together. The cylinder 57 is 
inserted into the lower end of the down tube 11. Also, the aperture 58 is 
provided to facilitate a user to quickly insert the safety pin 45 in place even 
in a dark environment. Also, at least one longitudinal slit 53 is formed at an 
upper end 54 of the sleeve 32 for permitting the upper end 54 of the sleeve 
32 to slightly deform for fastening the down tube 11 by means of the 
second quick release 23. Note that the quick release is a well-known 
device. The quick release can be replaced by any fastener such as a bolt 
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and nut combination, clamp, ring fastener, snap fastener, or the like in any 
of other embodiments without departing from the scope and spirit of the 
invention as long as the purpose of quick assembly or disassembly of the 
bicycle is not compromised. 

Referring to FIG. 6, there is shown the detached bicycle stored in a 
compact manner for facilitating storage, delivery, or outing. In detail, the 
front frame section 1 0, the rear frame section 30, and even the front wheel 
15 are detached. Also, the handlebars 13 and the fork 14 are turned about 
90 degrees to be parallel with the down tube 11, the first crossbar 17, and 
the second crossbar 18. Further, the detached seat post 22 is again 
inserted into the joint tube 19 at a lowest position with the seat 21 mounted 
on the seat post 22. Furthermore, one (or more) of the detached front 
frame section 10, the rear frame section 30, the front wheel 15, and the 
seat post 22 is (or are) inserted into gaps of the bicycle in a storage state 
or put together compactly for saving storage space. Alternatively, one (or 
more) of the detached front frame section 10, the rear frame section 30, 
the front wheel 15, and the seat post 22 is (or are) packed by a large bag. 
Preferably, material for packing the detached bicycle can be reduced up to 
60further. Thus, cost related to storage or delivery borne on the 
manufacturer is significantly reduced. Moreover, the invention is beneficial 
for being easy in assembly or disassembly in which skill is not important in 
assembling or detaching the bicycle in any place any time. In other words, 
the assembly or disassembly of the bicycle can be done in a do-it-yourself 
manner. 

Referring to FIG. 7, a second preferred embodiment of the invention is 
illustrated. The second preferred embodiment substantially has same 
structure as the first preferred embodiment. The differences between the 
first and the second preferred embodiments, i.e., the characteristics of the 
second preferred embodiment are detailed below. A sleeve 32' is formed 
obliquely at a under side of a bottom bracket 31' by welding. At least two 
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longitudinal slit are formed at an upper end and a lower end of the sleeve 
32' respectively for permitting the upper end and the lower end of the 
sleeve 32' to slightly deform for fastening the down tube 11' by means of 
the second and fifth quick release 23 and 24 respectively. Also, an 
aperture is provided to facilitate a user to quickly insert the safety pin 45 in 
place even in a dark environment. 

Referring to FIGS. 8 and 9, a third preferred embodiment of the 
invention is illustrated. The third preferred embodiment substantially has 
same structure as the first preferred embodiment. The differences between 
the first and the third preferred embodiments, i.e., the characteristics of the 
third preferred embodiment are detailed below. A waterproof union nut 84 
is used in place of the fourth quick release 26. The union nut 84 comprises 
an internal threaded section. Also, an external threaded section 85 is 
formed at a top end of the seat tube 36. The union nut 84 is thus secured 
to the seat tube 36 by threadedly coupling the internal threaded section 
thereof to the external threaded section 85 of the seat tube 36. Moreover, 
an annular flange 68 is formed at a lower end of the joint tube 19 for 
securing to the union nut 84 by snapping. As an end, the joint tube 19 and 
the seat tube 36 are fastened together by the union nut 84. The union nut 
84 also has the benefit of preventing rain from falling into the seat tube 36. 

Referring to FIGS. 10 to 12, the bicycle further comprises an 
intermediate frame section 90 which adapted to assemble with the front 
frame section and the rear frame section as a tandem bicycle. The down 
tube 1 1 of the front frame section 1 0 to be adapted to connect to a second 
sleeve 92 formed obliquely at a forward side of a second bottom bracket 
91 which is formed on the intermediate frame section 90 by welding in 
which a second quick release 23 is used to fasten the down tube 11 and 
the second sleeve 92 together. The second bottom bracket 91 is provided 
to permit a pair of second pedals 94 and a second sprocket wheel 95 to 
connect thereto. A second seat tube 96 is extended upward from the 
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second bottom bracket 91 . The second seat tube 96, as a part of seat tube, 
is connectable to the joint tube 19 and the seat post 22 by means of third 
quick releases 25, thereby forming a complete seat tube. A semicircular 
sleeve 97 is formed at an upper end of the second seat tube 96 for 
connecting a third crossbar 98 and a second down tube 93. The second 
down tube 93 extended rearward from the semicircular sleeve 97 to be 
adapted to connect to the sleeve 32 of the rear frame section 30 in which a 
sixth quick release 109 is used to fasten the second down tube 93 and the 
sleeve 32 together. A second joint tube 99 is at the rear end of the third 
crossbar 98. The second joint tube 99, as a part of seat tube, is 
connectable to a second seat post 1 03 and the seat tube 36 by means of 
seventh and eighth quick releases 110 and 111 respectively, thereby 
forming a complete seat tube. A second saddle 102 is mounted on the 
second seat post 1 03. 

Referring to FIG. 12, a coupling device 106 is formed on the 
semicircular sleeve 97, the coupling device 106 consisting of two parallel 
plates 107 each featured at least one hole 108. A fastening member 104 is 
provided on the top of the joint tube 19. The fastening member 104 
comprises a plate featured a hole 105, and a quick release featured a 
threaded shank in which the quick release is inserted through the holes 
105 and 108, then pivot a latch of the quick release to compress the plates 
107 toward each other, and finally secure the quick release by a nut. 

At least two connecting tubes 100 and 101, as reinforcement, are 
coupled between the second bottom bracket 91 , the third crossbar 98 and 
the second down tube 93. A second handlebars 113 is secured to the seat 
post 22 by means of a ninth quick release 112. 
Feature of the invention 

The various advantages and objects of the present invention are listed 
below: 

1) Provide a break apart bicycle, which can be assembled in two 
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substantially opposite, vertical directions. The formed bicycle is as strong 
as a typical bicycle featured a fixed frame. 

2) The break apart bicycle according to the invention can be quickly 
detached into at least two portions or assembled together in a 
do-it-yourself manner. 

3) The detached components thereof can be tightly packed together so 
as to save storage space while going for an outing by driving a car. 

4) No restrictions are imposed on designs for preserving the bicycle's 
appearance the same as that of a typical bicycle featured a fixed frame. 

5) Also, the bicycle can be implemented as one of a variety of bicycles 
such as bicycles featured a rhombic frame or Y frame, or lady bicycles. 

6) The material used for packing the bicycle can be reduced up to 60 
per centum. 

7) Cost related to delivery, storage borne on the manufacturer is 
significantly reduced. 

Many changes and modifications in the above-described embodiment 
of the invention can, of course, be carried out without departing from the 
scope thereof. Accordingly, to promote the progress in science and the 
useful arts, the invention is disclosed and is intended to be limited only by 
the scope of the appended claims. 
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What is claimed is: 

1 . A break apart bicycle, comprising: 

a front frame section comprising a head tube, a fork, two handlebars, a 
front wheel releasably coupled to the fork, a crossbar, a down tube 
extended rearward, obliquely from the head tube, and a joint tube at a rear 
end of the crossbar; 

a rear frame section comprising two foot pedals, a sprocket wheel, a 
bottom bracket coupled to the foot pedals and a front axle of the sprocket 
wheel, a chain stay extended rearward from the bottom bracket to an axle 
of a rear wheel, a seat stay having a rear end coupled to the axle of the 
rear wheel, a sleeve extended from the bottom bracket for receiving a 
lower portion of the down tube, and a seat tube extended upward from the 
bottom bracket to have its upper portion connected to the joint tube 
wherein the seat tube is substantially perpendicular with respect to the 
down tube; and 

a seat post inserted through the joint tube into the seat tube, the seat 
post having a top saddle, 

wherein the seat post and the seat tube are releasably coupled to the 
joint tube, and the down tube is releasably coupled to the sleeve. 

2. The break apart bicycle of claim 1, wherein the sleeve extended 
forward, obliquely from the bottom bracket, the sleeve comprises at least 
one longitudinal slit at an upper end, and further comprising a quick 
release put on the sleeve for fastening the down tube and the sleeve 
together by temporarily deforming the slit of the sleeve. 

3. The break apart bicycle of claim 1, wherein the sleeve is formed 
obliquely at a under side of the bottom bracket, the sleeve comprises at 
least two longitudinal slit at an upper end and a lower end respectively, 
and further comprising a quick release put on the sleeve for fastening the 
down tube and the sleeve together by temporarily deforming the slit of the 
sleeve. 
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4. The break apart bicycle of claim 1, wherein the sleeve further 
comprises a radial aperture, the down tube comprises a radial aperture 
proximate a lower end, and further comprising a safety pin inserted 
through the apertures of the sleeve and the down tube for fastening the 
down tube and the sleeve together. 

5. The break apart bicycle of claim 1 , wherein the joint tube comprises at 
least one longitudinal slit at an upper end, the seat tube comprises at least 
one longitudinal slit at an upper end, and further comprising a quick 
release put on the joint tube for fastening the joint tube and the seat tube 
together by temporarily deforming the slit of the seat tube, and a quick 
release put on the joint tube for fastening the joint tube and the seat post 
together by temporarily deforming the slit of the joint tube. 

6. The break apart bicycle of claim 1, further comprising a waterproof 
union nut including an internal threaded section, and an annular flange at a 
lower end of the joint tube and the seat tube further comprises an external 
threaded section at a top end so that the union nut is adapted to secure to 
the seat tube by threadedly coupling the internal threaded section to the 
external threaded section, and the flange is clung to the union nut for 
fastening the union nut and the joint tube together. 

7. The break apart bicycle of claim 1 , further comprising an intermediate 
frame including a second pedals, a second sprocket wheel, a second 
bottom bracket coupled to the second pedals and a front axle of the 
second sprocket wheel, a second sleeve extended from the second bottom 
bracket for receiving the lower portion of the down tube, a second seat 
tube extended upward from the second bottom bracket, a semicircular 
sleeve formed at an upper end of the second seat tube for connecting a 
third crossbar and a second down tube, a second joint tube formed at a 
rear end of the third crossbar, and a second seat post having a second 
saddle; wherein the seat post inserted through the joint tube into the 
second seat tube, the second seat post inserted through the second joint 
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tube into the seat tube, and the second down tube is releasably coupled to 
the sleeve. 

8. The break apart bicycle of claim 7, further comprising a coupling 
device formed on the semicircular sleeve, and a fastening member 
provided on the top of the joint tube which is releasably coupled to the 
coupling device. 

9. The break apart bicycle of claim 8, wherein the coupling device 
consisting of two parallel plates each featured at least one hole, the 
fastening member including a plate featured a hole, and a quick release 
inserted through the holes to compress the plates toward each other. 

10. The break apart bicycle of claim 7, wherein the second sleeve 
comprises at least one longitudinal slit at an upper end, and further 
comprising a quick release put on the second sleeve for fastening the 
down tube and the second sleeve together by temporarily deforming the 
slit of the second sleeve. 

11. The break apart bicycle of claim 7, wherein the second joint tube 
comprises at least one longitudinal slit at an upper end, and further 
comprising a quick release put on the second joint tube for fastening the 
second joint tube and the second seat post together by temporarily 
deforming the slit of the second joint tube. 
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A kitset bicycle combined with different 
stress directions, consisting of a front frame and 
a rear frame. One of the down tubes of the front 
frame can be taken off to be connected with the 
lower part of a bottom bracket fastened on the 
rear frame. An upper seat tube of the front frame 
can be piled on top of a lower seat tube of the 
rear frame. A saddle pillar inserted into the 
upper and lower seat tubes and fastened with two 
quick-release clampers. The inserted direction of 
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the saddle pillar almost vertical with the down 
tube in order to increase the compressive and 
tensile strength of the kitset bicycle frame. 
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tt * * 1**1 ' ft*te#-fc##£*k* ' -H- *■ ^ ^ * T * 
*fe ft • ' 

*f- 4 A £ e «. > * *■ ft. ' * - A *■ * * * ,j m 

^5*.*&*t*##* £ t m n # tt «. m % 

6 > j.***fcJb-*f-**t**-## ' ft # 4 £ -fi- * * « ft 

«ttat*iti<t#aA*ft« ****** ■ ^ ^ 

-fa it & *f 4 £ 4t * # & & * A tt * '14 R. *I ' A * *b 

*, «t tt _l # ± m n $> -fk *i 'ft4t*i4f*^^si^^*t* 

#4^ + i#lt ' 3£ *8 «. £ *T * tt -R: & ' *l£ ■ * 
^ ft & >fa > ifc # El « ft % 

A £. ^ & ' J-£^ + tft&tt^3&3&l*te&^^£ 
^ilHIl > itb #j it * # 4 %l ^ - t + lf^^^tl 

g^: , j$ 1 ,fc4fr*ae-*-£4fr*&tt + fc£&*-*#2! 3 £ 
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i - Mttatw (3) . 

3f ' ^ ^ t il t M il t ' ^ffc&IS.&itaS.-h'to^* 

* ft '1-4 « 

a 1 6 *t ( ft # l& JL -t ) 'J- H * ffl i 4f + * fcl ' *f 4 i 4r + 
.#jjL4B#4>F|S]--*fc4#Jl2.5Kg~:L4.5Kg > *b — 4 4 # 

. *»flk^**^,tWJt^ Si ' 5. ^ 4 ^ 4 A A 

m ft %L#j24H -26** -70 0C##if-£#* ' * 4 tb 1 6 ** 

>b * 4. 4 iff- £ ' Jt^^^^^^^ ' & 4t-*6& + 

4 # |i ' Utft***^* 3 ** ' 
ft «fr 41 * 3* Jfe ° 

* >j » aA#4it*^fe^^^H3i*^ ' # a * ft 

if ^ & & & ' jie*&^^#^#te-^^.&fi"* ' & & ft 

4^*dJ**Jt*t ' •!£ #J # A * « *t ^ J* ' ^ * * * 
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i - Mrntm (4) ■ d 

ii 4# #j *Jf- & M # ' ^ *f & 4r *»J #r ' ^ft" 

3* £ .H. i& E ^ ' 

^ jg'j ^- a #j g P ^ ^ ^ *" * ^ ^ ^ ^ ' * * * 
& A * ° 

Al # ^ =k - a #j # & i& &l & - n & ^ i3 * ft 2r ft 31 
. # * ^ #j i ft # • *^t*A*ft'5"p^*-"*t&ffl*« 
D I Y 3- ^ £ 4f Ha. ^ A # m ' 

it # 3* ' is]Bfj_^-5r^ge j ^#^ & — >p ^ ' i *r so 

s^ift^iiafc^^ + fr**! t ' ft A 5E- ^ # ( *J *° * * 

*b * A £ £ I I s ] A * ^ ' *P #J « * n af « * # 
& ft , ^if^TfH^I^^^K^^^^"^ 

* *I # -3- - a # # ^.^^^^^^^isj^^^rt^ifc 
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i > (5) 

> ^ it & ' x.*r*#**ttfc* 

A ']> + * Ml T it ffi ° 

*. *j ^ ^ - a ^#^^^^-^*^^>^^^ ft sfe 

«. * * # «■ 4ft. m % & & «■ ** . * ' 

# + , i |. # * - 1 1- ^ a - t ^ ^ 5. & t ifn ^ • n. n 

ift t f ° " « 41 * % & # * - # * *■ * 
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JL » MfttSW (6) 

T X # # ^ 4it i*) *£ ^r«L«#«&^l^t&fl&«t 

& ^ # ^ ° 

ft. ^ Tfr ' 4ft. + * ' 'ft«.i&#*WTtf£*H£^4i 
* # ft ^ #■ * « ' 

^ ;'iqBfrfcT& + fcttJL4fcttf*4l + &ttT&1'##.S. 

«. t ft ' #J ffi 5- ^ ^ ^ # ^ *■ * ^ ^ * ^ * ,J * @ ^ 

^T^#^^^# i f^^^A^t^5.#J- ' «. ft. ^ 41 # 
£&4fcTls]83f#>&#^^ ; fr^ ' * w 3£ 4b ft. ^ ft. # & # 

* ft A * • 

tt*H«T#H-*. *J -Hf — «t * * « 4l *f *b «. W 1L * 

# M is * sfc fcl ftf ffl * : 

A & 1 - m ^ ft. ^ * 6 fi- * «. # * 41 A. It «• * 
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jl - imnm (7) 

ffi i$ # * # & • 3ft ffn # & it # m m * 5- ft 'Mfc & B * ^ ® 



n -t % *. *»j # * * ^ * * ^ ^ ^ & ^ * ^ * * — 
t 1 «fe #j ^ -f- ® *l n - 

m a *>j ^ * * * * * * ^ *■ * ^ 1 e * * - 2 - 
it #j © ^ s - 

is yt a n ^ m * * > ^^*tJ: * t «. t * 3 - to 

m + ^ ^ * * ft * * ^ ^ ^ & ^ ^ ^ * # * * ra 
ir ' *±4n**»*t- + h # • * * * * 

10 it + & 

12 * m % 

14 tit 

1 6 ft # # 
18 . j&a & * & <f 

2 0 ffi v 
22 a * 



11 T 

13 Jjt 4b * 

15 it $r 

17 _L $ 

19 ft £ s£ _L «. * 

21 a ft? 

23 % - * 4K ^ A * 
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i - imtSLW (8) 

2 4 % ~ Vk 



26 
30 
32 
35 
38 
4 0 
42 
45 
50 
54 
58 
84 
90 
92 
94 
96 
98 
100 
102 
104 
106 
108 



i A & - 

# B ft * 3. A : 

& ^ # # 

At *fc ^ # f& *. 

Jl X f 

# ts 

^ 41 
M M m H 

it ?L 

Rr m n 

# ^ IB. ^ # # 

# * ^ ^ m 

£ ~ -fc- * 

;&o & * m # 

^ 4* # 
A # m # 



110 g 'fefc 4& s£ & 



25 
27 
31 
34 
36 
39 
41 
43 
47 
53 
57 
68 
85 
91 
93 
95 
97 
99 
101 
103 
105 
107 
109 
1 1 1 



£ =. 1fe « 5. A * 

4* ft & & 

3L it ^ 

* ft ^ JSP 5# 

& *fe 
£4 ft $L 
4* *L 

** ft & At 
£- 3£ 
3P 

4$ £P 

^ ^ a ft * f 

% — T * 

# At 4* # tfr It . 

# ~ _t « t * 

do & j|l £ ^ 
» — a f 
% *L £ ^ 
pfc A 

£' 3L 41 3$, & * 
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113 % — Jft *S + 



2L > MfttSLW (9) 

112 j(S'Afr«^^* 

[ *t ft 1T * #'J 1 

# * 32 ' it #J ffi - » - « ^23 « ffl * * ^ : it 

Jft & 1 0 ^ - + ^19<^^#:*£2M£--$-^30^T 

it t 3 6 _t 3" ' ii^*a^21^a ; f22*_L^T^^#^ 

25 ^ 26 m & ^22 ^ »j m m & X - TfttflS - 3 6 « . Ha 
*f & _t - t f 19 -36 '-i&JI&tf^'ftJfcTtfllflj/yte- 

^#^32^^itjA^^S.^i ' 

4 f T f 11 ^ 1^ ® ^ * ^ 32 ^ ^ ^^' J ffl ^ f 22lf .tt 

Ji - Tt t f 19 - 3 6 % & & * it ' 4* « if* *T 
10 - 30 <l* it ft. JK. A - * * 6 e * • **<fcA*3£****' 
& U ft j. Bf . *>] # * £ 22 ' jfc*T*116"*^#*32 
rt # # * ' Bp «T * St » # * A + * 1 0 ^ 3 0 # ft* A 3§ iL #1 
It ' eJ&#H^jt-sr.i»TSr^l5#T ' ' * 

ffl**3*b##*4ft.tttf - «L + * 1 0 ^30AI*-ftJl + 
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s. - i^tstm (io) ^ 

sl m # » *xfi4A*M ** « * ft * * ##i6* e* *p * ^ 

* *Mn & # - £ *#t^^^r^i5 • tt+te*i3**#* 
12 Fa! - a it «t * * *» #■ ' & *fc^i3^r^' ftiftffl 

* t ' t*Jitfl7*T#ll#flfeJ&*--*-*** a -'fr ' ^ 

* m « m Ft *J ; *#«-iH^^t*** * - it 6 e + 

ft y * & A ' *i*17^*ffffl^T*H«i«it«:^ 
1Jl , j&£.htfl7**3itfl2M:)t*BI *o & * * * 18 ' 

t* _t * 1 7 ^ a «k m * m * i* - » a * -t- « t * 1 9 >' * 4* 

-it§:>t^21^a i f22^^ » t*_fc.& + *19afr*Mti**20 
Mflt^i^-tfJfcto'* ^27 • «. * M' o *£20 ■* * - *fc * « 
J|L ^ 3?- * # ' * 4L W * -S- * * * *. * 25 *■ * * m m ° 

Mc*-l»t&**35*«l«*iSl»31 » t*&toiiitf31£,*l&*?- 
St-^t^^^TXf39 .-ji**aiS!Ji.si*31^E* 
^iJifl»«T&t 1r36 • tt T lit * *36 * - t £ * It • 

* i# JW * - Jt JL f 38 ffltfe » i 4 TX ^38 - 39 
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s. - imnm an 

& £35 #*frfln ft *&41 ; m X - TXf 38 - 3 

Sl T «. * * 3 6 * ffi ft A * - * * * ^ . ' ^I^*^^^ 75 ^ 
*L3.4 ^ H***»*135Aft*iil*31» ' «. 4fc « ft 

& T^^^-^-^lO^T'fll^ £ ® £ * )*3 ft # 

#32 . g.^^-K.^tS-T ^11 ° # ^ ' -fc *a JR. * 

ft * * 1 0 ^ 3 0 Bf . ttT«.t»36^*-*l^tt»fi*-t.A 
t 1 9 # JL T 2r ' 3.&1fri&M&22%i^&ft ' S tt ' m T 
49l t ^36 * M o 5^42 # ft tfc # J. ^ - #1 & ft & *M3 • «. 
* M ^ *&42 *#-ttrtirtJ|lfftt»te*# ' 
X * *26 * * ^ t* Bfl o *&42 8f • ttT&t f 36fi«iM dj* 
42Pit^fti*J^^ ' it.ffrji6f^HI^^*^^^t22 - 

^ |: H | i ' t^^r^^£i4.^^-^# i f32^^T ; f 
11' * 5£ A *fc A Hfl «. * # - * * * 45 I? 4 <Kj m ' tft 

ft ^ * * 32 x<j K * 1fc * # # A * T * 1 1 -t * *-47 «r # A * 
?150 ■ IS] Jt ^ tft ft. ^ # * 32 ft Rfl a *&54 Rfl 151 # M- '> - « 
jNi ft $L *53 • ft*«in*54*#t*rtil*9JHt*# 0 
4fc ft it - ft & 1 0 > 3 0 b£ . &>fc]t-£^10#jT ; f 
11 J*» £ it <^ft *30 ft # *32 rt ■ ^^^^22* 

& ft • « H * - * * * * *23 * * * tt ft- * # * 32 * # +fc 
ft ft *5 3 *tt M o #54 A ' ft*H oi»54itj«ft^^f 

H -f # 1 1 ; isj . m *\ m 

25 > 26 * * * 1ft -t * T -a t *19 *36*#**fc$L*27 ^43 
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i - MtttlW (12) 

«M o*20''42* ' ft*«o*20 *42$-*Jtort£#iltf 
J*i'*rt#jfc*22 ; & 41 ' J»#£-#45£4#ia&ttTfrll 
H fcL # f" 3 2 _L J& #} ?L47 * 5 0 • J-^^Tf 
# ^ 3 2 &l & 41 ^ ^ ° 

_l & ^ * & A *. * * * - * *° * # ' * & ^ * * 

5. * ^ * # & Jff. «■ # ' 

jl * tft * # -t «. # - # - * # * 4 * W it * ^ ft 

at _L ♦ & a ft ^ 3fr ? * 4° *t ^ # ' sS.'sr&r^.^Bltt'te 
ig. # a at & f ' a it it # £p * iR. # #■ ^ a ° 

rt ' fii & S £ - S f!5 7 ■ tt S «5 7 a* m -L i& & 41 *L 
47 - 50 m & 1 -t- '-.*M«:*«-^1*4f^ ^45 IF ift it *L 
58 ' S itb ' 4K45 > T & L *■ tt it *L58 

it it i& > #«4**B*«*^T«tt**.^i*HiD ' # 
****** 45 a**.****** 1 !*. ° * *. ^5 7 |3) 
' **r**»T*l.l*te*#*32*#* 

■A «. ffl * «DIY ^ & & ft fe & & # W- ' * * # «■ ' * * 
f tif22 I _t - T.t t f 19 * 36 rt 4* A # * ' it * T ■ * 

ii g fe^*-^32rt##^i* ' -sr ^ it ^ * 41 * * i o - 
3o#»j&a5i.«it ; # * # ' *.-=r»*ir*fri5a*fr.*tfi4JL 

#T^«* ' jfc j» J* *13 *. # X *14 *t #90 it ' 
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S. * MftiHW (13) 
% #11 ' 17 ' - 18 
21#»TiE##.*#r 

46, 4fc S. 4 : Jt ' 
^30 > 1^1511 

Bfc ^ A ft & * 4@ s. 

m ffi >-b & & & & 

& It # « ' «t # 
ft & H 55fe Ttf » # 

^ ; isj Ht- » it «r a* 

2fc ft. 4r * Jfi t 

m. # * * 6 



#22 # 



£ £ -h 

IS. # £p 
'fa la 

«. w, 

- tt 551 * * 

^ ^ 

Hi 



4f * -tt 
^ ^ >a 



t t fl9 
^ » «. 6*1 

# ' .a ^ 

* a # & 
& ' ft * 

It * * * 

jib £ BR 



ft ' it A 5. & 

* * l o . - «. + 

m ® #i #J £ 
n ^ *j & it ' 
& ft m $l ffi % 

it it #T IB & 

# afc >F 3, — # 

> * * ff ^ 



>£. ^21 # la #• & * # ^ ' Ml # ft ffl ^ *te it 

' * * * *• ft * 

^ , p p -sj- ^. ^ af ffl- ft <fc it & & # * * 

ft ffl * fln tr ' Mi £.6 o f> n % & ft & # 

it ^ * # ft W * J-X D I Y ^r^fi^fitftfift^ 

X. # ' t ^ $L it iSf * ^ % * f * ffO "S 

n $-m m -t » a *j # * * * * w 
^ 6iJ ^ ^- J^. ^ # ^- ^ * « ' * # ^ * * 

St — 1T afe a Jfc * ' * i * * w ^ ^ ^ 

32' AJSff B^*a^i4f3r ^ ^ ' & 



^30 * ^^15^ 

# It # * # # ^ 

# ^ 6& ft It 

It ^ # » a — A 

# •» ft *. n # * 

^ 60 # W- it It 

> # i - m ^ ^ 
a ^ ^ it e 

@ — 5. ffl. ^ ffi 7F 

« la ^ # # 
ft * *f .a « «: 
> -?r « ^ «'J * 
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« 17 S 



3L it * 3 1 ' ft «P «■ T + ^ ' «. to *■ * 3 2 ' £P «■ % S. i Si.' 
^31' ft ' #«Jt*»**W6<j*fa«* ' 31 36 3£ 4b *g * ffi 

* & & Jk ; w * ' t* to * * * 32* ^-k&fc «r sf- t£ jzl 

it # 3 1' > J. * ^ ^ £ H a ^ ' **» ■ *g 4B M o *& 4 ^ »J 

*t * # ** 31 * ' ^ «■ * * ' * 

~ * j* M n <fc to * # *32' ' #JM *-*-***!+**- 

f ff ]o«^,n^#f ; t& ♦ * l o ' WTfir M ■& * at ft * 

^ A Bl -fc 3L ' $L £ ^ *J £ ^ ^ ^ ^ to ^ # ^ 32 ' ^ ^ 

« M a . Jtfr #J *2 3 * 24 * « 

^Hl^^*^^ ' # a ^ » * T * 1 r A to ^ # f 3 2' Pal ^ 

eS& * of- » £ T *'J E 4r 4 5 3? ^ i& i& T f - 1 1 ' 
A- to ^ # f 32' ft * #1 # ' *»tf ir A to ^ # ^ 

32' to «. ft & % ° 

2r A it # to ^ » £ 4f * ^ * -s- * ' * <H ' *i*tt*#A« 
- R. m A m $ - * #J *. & 1*1 ' * i ^ I s ) t #« ^ 
^ j» - m & « tf 84 + ft £ EJ ^ 5£ & * 

26 • #H^tt'»S*i&t fl9*T&t f36 • * t ' tfc 
_t ■& t * 19 ^ tk «. * - & *b & A ft . * SP6 8 > A # J-X * 

^^^^#^-^r^ * # *& *r hf * * «84 ' 36 tk t -a 

+ »36M»*11(*ii«t#7«tt»** if 84 «t ^ fi& JK fe £P 

85 ; *Wft*i&t fl9Jt*«»** ^ 84 ^ * * ^ T * 
t 36 H « ft # to. ^P85 * - * Rfr ***** -t * T^tf 
19 - 3 6 3* jfe ^ ' ^■sTRrjtP&*^^T*t^36rt 0 
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JL > MttttW (15) 

tffl + -=■ ' * * # * M m * 54 * * ^ 

M - & 4 & — * ft + ^ 9 0 «, ^ fc. It j& - % ft . # * ; * t 

#^#«7m£95^^^a^5-itf ; 91 •> tt Jp — « i«i i Si. 

J* ifc * + *30 .t fi& * * * ^32 3t £r 4a iq ; tli-ti«Jiil 
^91H^*Tl^^SI*-^-t^^^^-TaLt^96 ' tft 

I i T* t. *96.4 Hi J* ^ A + ■ » « ° * f 97 ' t* 

!•! n ® m J* — A ft A » — -t t * 9 9 ."*T#-Jitfc* — 
j£4H02#*^a"*103J®^*#rt • "tt*^t f 93 M** 

*«TfirJMl5lO*-T*ll#"fl*&*AA*l-* ° * ^ ' *■ T 
f£ 3& ^- # ft i it *f 9 1 -A *ft ■ SI S. '} - ^ ft 2£ # Ji -si. 4£ ^ 
.£^i*98Jl/**— T*93#jfa3S**frl00 - 1 01 • H 

«*l3at*tWJ|t*90*&**!fe&*- 

*fc * # * *1 0 * + W * m 90 . «Jtftf #«10« 

, ^^^T-at < f96^^r^4^^^^-^^io^m^^ 

_L #. t * 1 9 T 3r ' X«Mo&a^97^tft'"sr^P'f&-&4i«-t- 
& t f 19 ' ^t^ffl!f22*J:^Tft^^^ ; te3.§i^ 

**2 3*fr;*tt*-tt.^#tf 92 31 M -n 
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JL » MfttLW (16) 

*) ffl $ =. * m & A *25 *. % It Ji A t * 1 9 * * a tft 
M o j* * . . **M|nj*^JMfcrt*#ie.frte.ft*rt«iA 

^ 2.2 ; *» jfc • sp-sri»ii9r + *io#ttW#^904iS.&^ • tfc 

' jt"ST*M*»fi£*-fc.At*19Ji 
1StIi^-^^*#l04 ' t* 4° ^ 'ft #1 04 & # # - *f BO ^ 
tt±.&t*19-t60*^L*^105JXA--»r*att*^105i. 
it ?L # 4fc # # > « 4fc # # -«t>* # ' * & 4£ * 4a 

i*»<frtt*#*H*106- U A # 41 #1 0 6 & & * * a ■« p & 
S. # 9 7 ltj it 54 4t ii *h A ^ * -?l £ 3f 1 0 5 >fi 5. ^ #J & & 
10 7 > « 4H *. «L 1 0 7 _h ^ »J M «t#4*«4fe###&tt*i.*L 4 
ft a 1 0 8 ; fc^«4»^#'frl04iL*.#*#106B* ' # «. ^ 
^]^fel07^i|ti$^ Jitt fl9 j£ Jfr £ ^105 ft * 
ft ' $ ^ #'J ffl 4fe # # t ft it ift ^ & fel 07 A % ^ 1 0 5 > # 
Vk # # - ffl &d ^ ^ # * & ^ * » 1 ^ ^ * ^ *■ *• 1 0 7 
ft t * : 51 f" tt fl * 1 0 5 • fl6«.*»^*#104*A^*#106 
4a 5. & * ^ ' *° itb ' ep 41 $ t* # * 1 0 A t W * 9 0 
fA ^ i ^ § I ^ • 

ft s ' **^ + «**90*4f;-*-#30»* - # * «. t ffl 
+ *jS90tt#~T*93A#teftfc^&#*30tti&^*-fr32 

« ' *t . ' 4fc#*30.ttT4fct*36*fr^**»* t tttWI + 
& 9 0 A £ * 9 - -t 4SL t * 9 9 T * ' *4fc.*HJB 
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3L - MttWR (H) 

103*JiftTtt#»^*85.**tt* ~ * * *" * T * 
t f 36 ^ ; & ft ' *Jffl«i*«***109JH3lf^.tt*i^ 

Sf" * £ * ft 6& * — T * 9 3 ; ig s£ . ^ #J #J ft 3£ ^ -S. % -t ; 4* 
K s*. *. *riO ^111 t f99*T*tf36 

■te*£fttt£~&*103 • 

* it M fL A *T + * 1 0 * t ffl **90ttA + M * * 9 0 * 
6. + -&30 *. * # * ft ' # « t W + ^90 #i » -SMk & 
# ft It £95 * J#5.ft#*30*«i* 4* * # -ft «. *35 Ji > *P 
^ ^ ^ £ $ l o > t M * * 9 0 - ft # * 3 0 *§. & * — *» n + : m 

22 _L ^ - it # -fit * ' « & #J « - # ^ * * *■ *1 1 2 
ft * , t^«^^.j(Lfc^ll3Ji^**#*Eia/7-*-fi-ife^" ft 

3L *h ffe 6 

3 & fijfc * ' # i 4t * flf . * ft « *J * * # ' *• ^ ^ 
M-T ft « * « * #*«t*IS ' * * ^ * * * * * 

# Bf ' ft-sr4r«8.#<*.*lt«l.m*#tffl # # Hf ffi ^ & * 

it * * * ft & n «i *l + # # • fc*ip*isftl-*e«* B * 

4t f o 3 ^ , +p ^ « & A - «b ft ft ■« *l * «*■ # * ft * *J * 
j& nfr ' M ^ * « ^ * *l + * ^ *t ' a « -fr *» * * 
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i - (18) 

^ A 4- % ' iB**^^^^^^^*^ #L,J * ^ *° ^ 

m a * »r « * ** * $ * * a ^ ^ * " m> * ^ * * * 

& ft * 34 tSt tt ' *MjT*jL**ffl«-*.Jl'J^ + ' ^ * ' * 

* si ;t a -l ■' * # » * + ' « ft * *J + & *i 

* & fl 3d + * 6 IB «. M -t # T ' Jfc*4L4®X*«. + *tt£ 

wc t ' # * * e *i #■ # # «t tt ^ * • j» m #■ ^ 

yr Hfc *l * * * ft «. ffl *l * * # *J #■ # # ' ^1^* SiL 

***^*j**j*#«'q"4tir*fc*'j ' * * p ^ * * * 
#J ft ffi • 

tmjLmsn ' *. *j # n * # * * ^ * * ^ * ^ e * ^ 

. j& ; * t ^ * 1 0 4l - T # 1 1 « T # £p 3" ^ * ^ £ & ® ^ 
+ auo ^ - m £ *-t a * *19 lfr*r***** + ^30 ^ T 

25 > 26 '» a f 22 * T-tt t 19 * 3 6- « ' # « 

J# *£ _t > T&t fl9 ^36 ' i*.«Hfe^i^*T*ll^^*B. 
^ # 32 ft 2f A A &-*8 S. i ' + * * # ^ ffl 

af * £ 4* A £l ^7 ' Hjaatete**.**-*-***** ° 
I tt A ^ St 3 

A # * - * A « * ft ft * * * * * * * * * * e * * B x tb 
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i - *mwn (19) 

m. ' a * * t ?»] ^ -ft » : 

1) iA^E^JL^^'fS^Is]^^^*^^-^^ - ft # 

$ , "ft + ' 
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if JL '> ■£ ffl ) * S»J *P*h**1|-#>M#&# ° 

If tl - i^^f 
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B + ft * *J # * * n M ti 3r fa it *r to. ^ g -ft * 
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c * fit-MtfiaflB 

M«t^r5.^"-«**i^Slift > # i£ T ^ £ # it i& t£ la ^ # 

t ^ > #>j ffl - $ - A. - # ~ # 3, & * ^ #J & t -a* t£ m 

I Ftl o 4 4 ' t£ * 4® M ' o ^ #J i#j ft ft i& f- t£ T f ° 

4 . ^^t#^#Jftffl#l^#Ti&^*^l3>!i#^^^# 

a -fit 4 #j 5. 4> - # *L v**«T**^*«H^«fe^* 

5. ^ ^ f #'*'J Hil ^l^mi&^tk^f*)^^ ft 31 4r 

a M -ct # J. ^ - #1 ** ft SL «t ' *«JI**?4»^t^« 
_L * T -ft t ^ ft h£ ' #•] ^ % Bl — $ 'Jfc ^ ^, & A M 
$l % & _L - T&t f i« o** A ' *.*Mo**a**J*i« 

6 . t * * #'J ft ® ^l^mit^*^! 5 )^^ >r ft e 

7 . > t tfr # *'J ft S * 1 ^ fit & * ^ & * * ^ ft ifc *T 
ia ^ 6*i £ e * ' Jlfc^* — tH-J|t* ' % °T %} M i& M * 
littl-l^l^ti' ^ ^ A IS] 8f # 3fc & # « 
t '« * * " 4* * * - * - ■* * W ** A ~~ * M 
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